Introduction
Echinops is one of the most important and largest genera of the Compositae family comprising more than 120 species worldwide [1]. These plants are distributed from Eastern Europe to Central Asia and from the South to the tropical mountains of Africa [2] , of which about 54 species are represented in Iran [3] .
Diverse species of this genus are extensively applied in Chinese and Indian folk medicine as a stimulant for milk secretion, analgesic, antityphus, to expel miasma, calm stomach ache diuretic and reduce asthma attack [4, 5] . In recent years, various pharmacological effects of Echinops have been investigated, such as antifungal [6, 7] , antiprotozoal [8, 9] , antipyretic [10] , reproductive [11] , hepatoprotective [12] [13] [14] , anti-cancer [15] [16] [17] , antioxidant [18] [19] [20] , antifeedant [21] , anti-inflammatory [22] [23] [24] and antibacterial [25] [26] [27] [28] [29] . According to our survey, only few reports are found about their immunomodulatory effects in the literature. Tehrani et al. investigated the effect of the methanol extract of Echinops ilicifolius on peripheral blood mononuclear cells proliferation and interleukin (IL)-4 secretions [30] .
Like many other representatives of the family Compositae, Echinops species produce essential oils and volatile components, but in spite of the large size of this genus, the composition of the volatile constituents is known only for a small number of species [9, 25, [31] [32] [33] [34] [35] ; therefore, developing different techniques can be used for the extraction of volatile organic components from plants. Hydrodistillation (HD) and headspace solid-phase microextraction (HS-SPME) are common extraction methods.
Herein we wish to report the analysis of the essential oils of the flowers, leaves and roots of Echinops ilicifolius as native plant of Yazd through HD and results have been compared with those obtained using the HS-SPME method.
Material and methods

Plant material
Results
The chemical analysis results obtained by HD and HS-SPME methods from E. ilicifolius are presented in table 1. In the hydrodistilled oils of the flower and leaf were identified 33 components representing 99.7% and 43 constituents representing 99.5%, respectively. The major components in the hydrodistilled oil from the flowers were linalool (58.6%), geraniol (17.4%), n-dodecane (10.9%) and nerol (5.4%), and in the leaf oil of the plant, n-hexadecanoic acid (32.3%), linalool (16.4%) and geraniol (8.3%) were the predominant compounds. HS-SPME analysis of flowers and leaves led to identification of nine and 16 components accounting for 100.0% and 99.9%, respectively. The main components from the dried flowers of aerial parts were n-octane (34.0%), n-decane (25.1%), p-cymene (11.1%), γ -terpinene (5.3%) and 1,8-cineole (5.1%), and the major components identified in the HS-SPME extract of leaves were n-decane (32.6%), p-cymene (14.0%), n-octane (10.3%), limonene (9.2%), γ -terpinene (9.1%), 1,8-cineole (7.9%) and α-pinene (5.9%). The hydrodistilled oils of the flowers and leaves were rich in regard to oxygenated monoterpenes (82.1% and 35 .1%, respectively) and nonterpene hydrocarbons (17.0% and 63.1%, respectively), whereas the headspace extract contained mainly monoterpene hydrocarbons (25.0% and 44.5%, respectively) and nonterpene hydrocarbons (59.2% and 44.0%, respectively). Twenty-three components comprising 91.2% of the HD method were identified in the root. The main compounds in the essential oil of E. ilicifolius 
